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Description » .- • • , . 

The present invention relates to a touch probe used, 
for example, on a coordinate positioning machine such 
as a machine tool or coordinate measuring machine. 

Such probes are known from U.S. 4,153,998, and 
comprise a fixed structure by which the probe may be 
connected to the movable arm of the machine, relative 
to which a stylus having a measuring tip for contacting 
the workpiece is supported. The position of a workpiece 
surface is detected by operating the machine to drive 
the measuring tip of the stylus into contact with the sur- 
face whose position is to be measured, and detecting, 
with the probe, contact between the measuring tip and 
the surface. The probe emits a signal indicative of such 
contact, and this is used to record the position of the 
movable arm and to instruct the machine control to 
brake its movement. In order to prevent damage to the 
stylus when, during braking of its movement, the mov- 
able arm overtravels the point of contact between the 
stylus tip and surface, the stylus is carried on a stylus- 
supporting member which is supported on the fixed 
structure in a rest location, out of which it may be dis- 
placed when a deflecting force is applied to the stylus, 
and to which it may return when the deflecting force is 
removed. This displacement of the stylus- supporting 
member is known as "overtravel displacement". Good 
positional repeatability of the stylus-supporting member 
relative to the fixed structure from one overtravel dis- 
placement to the next is required in order that the posi- 
tion of the surface may be measured accurately. 

It is, on occasions, desirable to change the stylus 
carried by the probe. For example, the measurement of 
different features on a workpiece may require the use 
of different geometries and lengths of styli. 

The document ENGINEERING, vol. 226, no. 7/8, 
July 1986, London, GB, page517; 323 "Automatic probe 
changer enhances measuring machines" discloses a 
system including a rack which comprises an actuating 
mechanism for locking and unlocking probes tothe mov- 
able arm of a machine. This is achieved by operating 
the machine to cause the retaining module to move one 
of the lids out of the way and attain a position in register 
with one of the probes, moving the machine downwardly 
into contact with one of the probes whereupon the ac- 
tuating mechanism provided within the rack causes en- 
gagement between the probe and the retaining module, 
and subsequently moving the probe out of the rack. 

Each probe is retained in the rack by a pair of jaws 
which engage a pair of grooves provided in the sides of 
the adaptor to which the probe is connected. 

WO 93/01466, having an Article 54(3) relationship 
with the present application discloses a magazine for a 
coordinate measuring machine which magnetically re- 
tains a plurality of styli for use on a probe. 

In our European patent application 501 710 A1 , we 
disclose a probe enabling automatic exchange of styli, 
having a modular construction which includes a stylus 



module releasably mountable on a sensing module. The 
stylus module has a casing, and a stylus supporting 
member biased into a rest position which enables over- 
travel displacement relative to the casing. The sensing 

5 module comprises a. fixed structure (by which it is re- 
tained on the movable arm) supporting a strain sensitive 
load cell on which the stylus module is magnetically re- 
tained. Contact of the stylus tip with a surface is detected 
by the load cell, which senses levels of strain in the sty- 

io lus occurring before overtravel displacement, and which 
are transmitted through the casing of the stylus module 
to the load cell. 

To provide a truly flexible measuring system, a plu- 
rality of stylus modules must be retained within the work- 

1$ ing area of the machine to enable automatic exchange 
of one stylus module for another Aspects of the present 
invention relate to a storage system for retaining a plu- 
rality of task modules (such as a stylus module) on a 
machine, wherein each of the task modules is inter- 

20 changeably connectable to a retaining module (such as 
a sensing module) supported on the movable arm of the 
machine. 

A first aspect of the present invention, relates to a 
coordinate positioning machine having a magazine 

25 which includes a plurality of storage ports, each for sup- 
porting a task module, each said task module having a 
set of engagement elements, magnetising means being 
provided for urging said task module in a first direction 
into contact with said storage port, wherein said storage 

30 port and said task module are configured so that said 
engagement elements are accessible from a direction 
opposite to said first direction, and that, upon application 
to said task module of a force exceeding the force from 
the magnetising means, said task module may move rel- 

35 ative to said support structure in said direction opposite 
to said first direction. 

Such a magazine and task modules enable engage- 
ment of a task module by a retaining module, and dis- 
engagement of the task module from the storage port in 

40 a single continuous movement and without any addition- 
al machine apparatus (such as dedicated motors or 
electromagnets). 

Typically a task module may be a stylus module. 
However more complex forms of task module may be 

45 provided (e.g. a temperature sensor, an accelerometer 
or a pressure sensor) with, where required, an appro- 
priate retaining module. 

Embodiments of the present invention will be now 
be described, by way of example, and with reference to 

50 the accompanying drawings in which: 

Fig 1 is a section through a modular design of stylus 
changing probe; 

Fig 2 is a perspective view of an embodiment of 
55 magazine; 

Fig 3 shows a detail of Fig 2; 

Fig 4 is a side view of a storage port; 

Fig 5 is a plan view of the port of Fig 4; 
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Fig 6 shows a detail of Figs 4 and 5; 

Fig 7 is a side view of the magazine of Fig 3; 

Fig 8 is a front view of a second embodiment of 

magazine; 

Fig 9 is a perspective view of a coordinate measur- s 
ing machine incorporating a third embodiment of 
magazine; and 
Fig 10 is a detail of Fig 9. 

A touch probe includes a retaining module in the io 
form of a sensing module 1 2 and a task module in the 
form of a stylus module 14 releasably mountable there- 
on. The stylus module 1 4 comprises an upper casing 1 6 
and a lower casing 18, retained together by three bolts 
20 and associated spacers 22, and enclosed by an in- '5 
termediate floating skirt 24. A stylus supporting member 
26 is biased into a kinematic rest position with respect 
to the lowercasing 18 by a spring 28. The supporting 
member 26 is displaceable out of the rest position 
against the biasing action of the spring 28 thus enabling 20 
tilting of the stylus to accommodate overtravel of the 
probe. 

The sensing module 1 2 comprises a fixed structure 
in the form of a cylindrical housing 30 and a toad cell 32 
supported thereon. The load cell 32 includes a first part 2s 
provided by a triangular cross-section cage 34 and a 
second part provided by a retaining ring 36; the two parts 
34,36 are interconnected by an area of weakness pro- 
vided by three pillars 38 upon which semiconductor 
strain gauges (not shown) are mounted. The stylus 30 
module 1 4 is releasably mounted in a kinematic location 
on the sensing module 12 by engagement between a 
set of kinematic engagement elements on the retaining 
ring 36 with a set of kinematic engagement elements on 
the upper casing 16. The respective sets of elements 35 
are held in engagement by the attraction between mag- 
nets 40,42 provided in the upper casing 16 of the stylus 
module 1 4 and the retaining ring 36 of the sensing mod- 
ule 12. Thus far, such a probe is known per se and de- 
scribed in our co-pending European Patent Application *o 
EP-A-0 501 710. 

An example of a magazine suitable for use with the 
probe construction of Fig 1 is shown in Figs 2-7. The 
magazine comprises a number of modular storage ports 
100 each of which is connectable to an adjacent port <s 
102 or, where appropriate, to an adjacent electronics 
module 104. Each of the ports 100 has a support struc- 
ture comprising a base 110 and a pair of jaws in the form 
of docking inserts 1 1 4 supported on the base 110. Each 
of the inserts has an edge 116 extending proud of the so 
base 110 in the direction of the adjacent docking insert 
11 4. The edge surfaces 1 1 6 extend substantially parallel 
to each other. A lid 112 is provided in respect of each 
storage port 100 to protect the engagement elements 
on the upper casing of the stylus module 14 from con- ss 
tamination by e.g. dust. The lid 1 1 2 is pivotally connect- 
ed to the base 110viaahinge 113to enable the lid 112 
to lift and therefore expose the engagement elements. 



A permanent magnet 118 is provided on the upper sur- 
face of each docking insert 1 1 4 to retain a stylus module 
1 4 in a storage port 1 00. 

The mechanism of retention of a stylus module 14 
in a storage port 100 is shown in more detail in Fig 3. 
The lowercasing 18 of the stylus module 1.4 terminates 
at its upper end in a circular lip 19, whose diameter is 
greater than the diameter of the floating skirt 24. The 
spacing between the edge surfaces 116 is greater than 
the diameter of the floating skirt 24, but smaller than the 
diameter of the lip 19, thus allowing the stylus module 
14 a degree of movement in a vertical direction which 
equals the distance between the upper and lower cas- 
ings 16,18. The magnet 118 urges the lower casing up- 
ward, bringing the lip 1 9 into engagement with the dock- 
ing inserts 114. The upper and lower casings 16,18 are 
of ferromagnetic material (e.g. steel) which, in conjunc- 
tion with docking inserts 114 and magnets 118 creates 
a magnetic flux path as indicated by arrows P. The float- 
ing skirt is of non-ferromagnetic material to prevent 
magnetic, forces interfering with its operation. 

Referring now in particular to Fig 7, when the -sens- 
ing module 12 comes into contact with the lid 112, the 
curved profile of its forward face 152 causes it to pivot 
upwards as the sensing module 12 moves to the left in 
Fig 7. Further movement of the sensing module causes 
continued tilting of the lid 1 1 2 to position 1 1 2 to position 
C in Fig 7, whereupon the sensing module 12 may move 
upwards thus engaging the lip 1 9 of the lowercasing 18 
of the stylus module 14 with the docking inserts 114. By 
Newton's third Law of Motion, the docking inserts 114 
apply a downward reaction force to the lower casing 1-8 
to hold it in place, so that continued upward movement 
results in breaking of the magnetic connection between 
the sensing module 12 and the styius module 14. The 
stylus module 14 then moves back to the right in Fig 7 
until the lid 112 is closed over the port 100. The sensing 
module 12 may then move along the magazine until it 
is adjacent a further port 1 00, whereupon it may perform 
a docking operation with a further stylus module. 

In a docking operation the movable arm of the ma- 
chine is operated to drive the sensing module 1 2 initially 
in a horizontal direction. In thecourse of this movement 
the sensing module 14 will come into contact with the 
lid 112 which, because of the geometry of its front sur- 
face will be lifted up by the sensing module to expose 
the engagement elements on the uppercasing 16 of the 
stylus module 14. The horizontal movement of the sens- 
ing module 14 continues until the engagement element 
of the sensing and stylus modules 14,16 lie in register 
with each other. The sensing, module 1 4 is then moved 
downward. During this downward movement, the two 
sets of engagement elements come into engagement, 
and the stylus module 16 simultaneously becomes dis- 
engaged from the storage port 100. The downward 
movement of the sensing module 1 4 < which now carries 
a stylus module 12) is then arrested and the probe 
moved horizontally out of the storage port 100. 
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In order to prevent damage to the pillars 38 (and 
strain gauges provided thereon) within the sensing mod- 
ule 12 when the housing 30 comes into contact with the 
magazine, a reaction flange 60 is provided at the base 
of the triangular cage 34. The flange 60 has a relatively s 
tight tolerance with respect to the inner diameter of the 
housing 30, thus any deformation of the housing 30 due 
to contact with a lid 112 will react initially against the 
collar 60 rather than the retaining ring 36. 

The magazine is mounted upon an overtravel 10 
mechanism which enables displacement of the maga- 
zine relative to the base 200 on which it is supported, 
so that in the event of accidental collision between the 
sensing module 12 and, for example, the electronic 
module 1 02, the magazine may tilt out of its position with 
respect to the base 200. The overtravel mechanism for 
the magazine is provided by three rollers 210, each of 
which seat in the convergent surfaces provided by an 
adjacent pair of balls 212. A biasing spring 214 urges 
the rollers 21 0 into engagement with the balls 21 2. The 20 
rollers 210 and balls 212 are wired in a series electrical 
circuit to detect movement of the magazine from the rest 
position relative to the base 200 and to emit a signal 
braking movement of the movable arm of the machine 
in the event of such a displacement . . 25 

To enable exchange of one magazine for another, 
the base 200 has three radially extending apertures 
which allow the rollers to be disengaged from the balls 
212 under the influence of a force in opposition to the 
biasing force provided by the spring 21 4, and the mag- 30 
azine to be rotated about its axis until the rollers 210 lie 
in register with the aforementioned apertures, whereup- 
on the magazine may be removed from the base. Such 
a changing mechanism is more fully described in our U. 
S: patent no. 4,349,946. 35 

A modified form of the magazine shown in Fig 2 will 
now be described with reference to Fig 8. 

The magazine of Fig 8 differs from the magazine of 
Fig 2 in that the body of the magazine 308 is machined 
from a single piece of aluminium. Docking inserts 310 
support permanent magnets 312 which are retained in 
position by a spacer 314 and a retaining plate 316, a 
fastened in place by retaining screws 316. An individu- 
ally movable.lid 320 is provided in respect of each stor- 
age port. The base of the magazine has a top housing 45 
322 biased into a kinematic rest position with respect to 
a bottom housing 324 by the action of a compression 
spring 326 held in place by clamping screw 328, nut 330 
and washer 332. A microswitch 334 is supported on a 
printed circuit board 336, which is in turn retained in the so 
base of the upper housing 322 by three retaining bolts 
338. Also retained in the base of the housing 322 is a 
planar contact spring 340, supported on a further bolt 
342. The free end of the contact spring 340 lies adjacent 
the microswitch 334, and the displacement of this free ss 
end from the microswitch can be adjusted by means of 
an adjusting nut 346 provided on screw 328. In the event 
of a crash between, for example, the movable arm and 



the magazine, the magazine will be allowed to tilt rela- 
tive to the base 324 against the action of the compres- 
sion spring 326. This tilting motion will cause the planar 
contact spring 340 to come into contact with the micro- 
switch 334 which will then emit a crash signal arresting 
movement of the movable arm. 

Referring now to Figs 9 and 10, a coordinate meas- 
uring machine 400 comprises a table 410 along which 
a bridge 420 moves in a direction defined as the Y di- 
rection. A carriage 430 is supported on the bridge for 
movement relative to the bridge in the direction defined 
as the X direction, which is orthogonal to the Y direction, 
and a movable arm 440 is movable within the carriage 
relative to both, the carriage 430 in a direction defined 
as the Z direction. Thus, a support structure for the mov- 
able arm 440 comprising the bridge 420 and the carriage 
430 provides movement of the movable arm 440 in three 
dimensions relative to the table 410. In an alternative, 
and entirely equivalent construction of the coordinate 
measuring machine, the bridge 420 is stationary and the 
table 41 0 moves in the X and Y directions relative to the 
bridge. An inspection probe 450 is supported at the end 
of the movable arm 440 via a probe head 460, which 
provides orientation of the probe 450 relative to the mov- 
able arm 440 about two orthogonal rotational axes. 

Traditionally, a magazine is supported on the table 
410 of a coordinate measuring machine. However, in 
this embodiment of the present invention, the magazine 
is supported inside a cavity 470 provided in the bridge 
420 of the machine. The magazine supported inside the 
cavity 470 may be of the type illustrated in e.g. Fig 2. 
Alternatively, if free access by the probe 450 to all of the 
ports of the magazine is not possible, a storage port may 
be supported on a conveyor belt 480. The conveyor belt 
480 is driven by motors (not shown) which circulate the 
ports 490 until the appropriate port is accessible by the 
probe 450. 

Retaining the magazine in the bridge 420 of the ma- 
chine has several advantages. Firstly, the total available 
volume of the machine which may be used to inspect 
parts is increased substantially by removing the maga- 
zine from the table 410. Secondly, an exchange opera- 
tion may be performed while the bridge 420 is moving 
from one end of the table 410 to another, thus speeding 
up substantially the cycle time required to perform a 
measurement operation. 



Claims 

1 . A coordinate positioning machine having an arm 
and a table movable relative to each other; a retain- 
ing module (12) provided on the arm, having a first 
set of engagement elements; at least one task mod- 
ule (14) stored within the working area of the ma- 
chine, said task module (14) having a second set of 
engagement elements which are releasably en- 
gageable with said first set of engagement ele- 
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ments on said retaining module (12); a magazine 
. having a plurality of storage ports (100) each for 
storing a said task module (14), each storage port 
(100) having a pair of jaws extending in a first direc- 
tion, and spaced apart in a second direction; means 
for magnetically urging said task module (14) into 
engagement with said storage port (100) in a third 
direction transverse to said first and second direc- 
tions; said retaining module, said task module and 
said storage port are configured so that, when said 
task module is retained in said storage port, the sec- 
ond set of engagement elements on the task mod- 
ule are accessible to the first set of engagement el- 
ements on the retaining module from a direction op- 
posite to the third direction; the task module is dis- 
engageable from the storage port in said direction 
opposite to the third direction; and so that, when first 
and second elements are engaged, the retaining 
module may carry the task module away from the 
storage port substantially in said first direction 
wherein said task module is one of: a temperature 
sensor, an accelerometer, a pressure sensor, and 
a stylus module, the stylus module having a casing 
upon which said second set of engagement ele- 
ments are provided, and a stylus supporting mem- 
ber biased into a repeatable rest position within said 
casing. 

2. A machine according to claim 1 , wherein said task 
modules (14) have an upper and a lower casing 
(16,18), and a neck (24) extending therebetween, 
said second set of engagement elements being pro- 
vided on said upper casing, and wherein the jaws 
(114) of said storage ports (100) have a spacing 
wider than the neck (24) and narrower than the low- 
er casing (16) so that when said task module (14) 
is retained in said storage port (1 00), the lower cas- 
ing (16) is magnetically urged into engagement with 
the jaws (114) on one side thereof, the neck (24) 
extends between the jaws (114), and the upper cas- 
ing (16) lies on the other side of the jaws. 

3. A machine according to ciaim 1 or claim 2, wherein 
. said magnetic urging means (118) is provided on 

the magazine. 

4. A machine according to claim 3 wherein said mag- 
netic urging means is a permanent magnet (118). 

5. , A magazine for use on a coordinate positioning ma- 
chine, the magazine containing a plurality of task 
modules (14) each having a set of engagement el- 
ements to enable engagement of a task module ( 1 4) 
by a retaining module (12) provided on a movable 
arm of the machine, performance of an operation 
by the mach'ine using said task module (14), and 
return of said task module (14) to the magazine, 
said task module being one of: a temperature sen- 



sor, an accelerometer, a pressu re sensor, and a sty- 
lus module, the stylus module having a casing upon 
which said set of engagement elements are provid- 
ed, and a stylus supporting member biased into a 

s repeatable rest position within said casing, the mag- 
azine comprising: 

a plurality of storage ports (100) each for re- 
taining a said task module (14), each storage port 
(100) having a pair of jaws (114) extending in a first 

10 direction and being spaced apart in a second direc- 
tion; 

characterised by: 

means (118) for magnetically urging a said 
task module (14) into engagement with said jaws 

15 (114) in a third direction, transverse to said first and 
second directions; and 

wherein the spacing of said jaws (114), and 
the configuration of said task modules (14) is such 
that said engagement elements are accessible from 

20 a direction opposite to said third direction and said 
task modules (14) are disengageable from said 
storage ports (100) against the action of said mag- 
netic urging means (118) in said direction opposite 
to said third direction. 

ss 

6. A magazine according to claim 5 comprising an in- 
dividually movable lid (112) provided in respect of 
each storage port (100), the lid (112) being movable 
by the retaining module (12) in an upward pivoting 

30 movement to reveal said task module (14). 

7. A magazine according to claim 5 wherein said task 
modules (14) have: an upper and a lower casing 
(16,18) and a neck (24) extending therebetween, 

35 said set of engagement elements being provided on 
the upper casing (16), and wherein the jaws (114) 
of said storage ports (100) have a spacing wider 
than the neck (24) and narrower than the lowercas- 
ing (18), so that when said task modules (14) are 

40 retained in said storage port (100), the lowercasing 
(1 8) is magnetically urged into engagement with the 
jaws (1 4) on one side thereof, the neck <24) extends 
between the jaws (114), and the upper casing (1 6) 
is on the other side of the jaws (114). 

45 

8. A method of operating a coordinate positioning ma- 
chine having an arm and a table movable relative 
to each other; a retaining module (12) provided on 
the arm; at least one task module (14), releasably 

so engageable with said retaining module (1 2); a mag- 
azine having a plurality of storage ports (100), each 
storage port (100) having a pair of jaws (114) for 
retaining a task module (14); the method compris- 
ing the steps of sequentially: 

55 

engaging a task module (14) with said retaining 
module (12), by magnetically urging the task 
module onto said retaining module; 
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. operating the machine to perform an operation 
(such as measurement of workpiece dimen- 
sions) with the task module: 

operating the machine to bring the task module 5 
(14) into engagement with the jaws (114) of a 
storage port (100); 

operating the machine to move said retaining 
module (12) away from the storage port (100) 10 
in a sense opposite to the sense of the magnet- 
ic attraction force between the retaining module 
(12) and task module (14); wherein 

during said movement of said retaining module is 
away (12) from the storage port (100) the jaws 
(114) of the storage port (100) apply a reaction 
force to the task module (14), equal and oppo- 
site to the said magnetic attraction force, there- 
by retaining the task module (1 4) in the storage 20 
port (100) and enabling disengagement of said 
retaining module from the task module by virtue 
of the movement of the movable arm and thus 
said retaining module. 



Patentanspruche 

1. Eine Koordinatenpositionierungsmaschine mit ei- 
nem Arm und einem Tisch, die relativ zueinander 30 
bewegbar sind; einem Festhaltemodul (12), das am 
Arm vorgesehen ist und einen ersten Satz von Ein- 
griffselementen aufweist; wenigstens einem Aufga- 
benmodul (14), das innerhalb des Arbeitsbereichs 
der Maschine gelagert ist, wobei das Aufgabenmo- 35 
dul (14) einen zweiten Satz von Eingriffselementen 
aufweist, die losbar mit dem ersten Satz von Ein- 
griffselementen am Festhaltemodul (12) in Eingriff 
bringbar sind; einem Magazin mit einer Mehrzahl 
von Lagerporten (100) jeweils zum Lagern eines 40 
Aufgabenmoduls (14), wobei jeder Lagerport (100) 
ein Paar von Klauen aufweist, die sich in einer er- 
sten Richtung erstrecken und in einer zweiten Rich- 
tung voneinanderbeabstandetsind; Mitteln, welche 
magnetisch das Aufgabenmodul (1 4) in Eingriff mit 45 
dem Lagerport (100) in einer dritten Richtung quer 
zu den ersten und zweiten Richtungen drangen; 
wobei das Festhaltemodul, das Aufgabenmodul 
und der Lagerport so konfiguriert sind, daG dann, 
wenn das Aufgabenmodul im Lagerport festgehal- so 
ten ist, der zweite Satz von Eingriffselementen am 
Aufgabenmodul fur den ersten Satz von Eingriffs- 
elementen am Festhaltemodul aus einer der dritten 
Richtung entgegengesetzten Richtung zuganglich 
ist; das Aufgabenmodul auGer Eingriff mit dem La- 55 
gerport in der der dritten Richtung entgegengesetz- 
ten Richtung bringbar ist; und so, daG dann, wenn 
die ersten und zweiten Eiemente in Eingriff stehen, 



das Festhaltemodul das Aufgabenmodul weg vom 
Lagerport im wesentlichen in der ersten Richtung 
tragen kann, wobei das Aufgabenmodul entweder 
ein Temperatursensor, ein Beschleunigungsmes- 
ser, ein Drucksensor oder ein Tastermodul ist, wo- 
bei das Tastermodul ein Gehause, an welchem der 
zweite Satz von Eingriffselementen vorgesehen ist, 
und ein den Taster abstutzendes Bauteil aufweist, 
das in eine wiederholbare Ruheposition innerhalb 
des Gehauses vorgespannt ist. 

2. Eine Maschine nach Anspruch 1 , 

bei der die Aufgabenmodule (1 4) ein oberes und ein 
unteres Gehause (16, 18) sowie einen sich dazwi- 
schen erstreckenden Hals (24) aufweisen, wobei 
der zweite Satz von Eingriffselementen am oberen 
Gehause vorgesehen ist, und bei dem die Klauen 
(114) der Lagerporte (100) einen Abstand aufwei- 
sen, der breiter als der Hals (24) und schmaler als 
das untere Gehause (16) ist, so daG dann, wenn 
das Aufgabenmodul (1 4) im Lagerport (100) festge- 
halten ist, das untere Gehause (16) magnetisch in 
Eingriff mit den Klauen (1 1 4) an der einen Seite da- 
von gedrangt ist, der Hals (24) sich zwischen den 
Klauen (114) erstreckt und das obere Gehause (16) 
auf der anderen Seite der Klauen liegt. 

3. Eine Maschine nach Anspruch 1 oder Anspruch 2, 

. beiderdasmagnetischedrangendeMittel(ll8)auf 
dem Magazin vorgesehen ist. 

4. Eine Maschine nach Anspruch 3, 

bei der das magnetische drangende Mittel ein Per- 
manentmagnet (11 8) ist. 

5. Ein Magazin fur die Verwendung an einer Koordi- 
natenpositionierungsmaschine, wobei das Magazin 
eine Mehrzahl von Aufgabenmodulen (14) enthalt, 
die jeweils einen Satz von Eingriffselementen auf- 
weisen, urn den Eingriff eines Aufgabenmoduls (14) 
durch ein Festhaltemodul (12), das an einem be- 
wegbaren Arm der Maschine vorgesehen ist, die 
Durchfuhrung einer Operation durch die Maschine 
unter Verwendung des Aufgabenmoduls (14) und 
die Ruckkehr des Aufgabenmoduls (14) zum Maga- 
zin zu ermoglichen, und wobei das Aufgabenmodul 
entweder ein Temperatursensor, ein Beschleuni- 
gungsmesser, ein Drucksensor oder ein Tastermo- 
dul ist, wobei das Tastermodul ein Gehause, an wel- 
chem der Satz von Eingriffselementen vorgesehen 
ist, und ein den Taster abstutzendes Bauteil auf- 
weist, das in eine wiederholbare Ruheposition in- 
nerhalb des Gehauses vorgespannt ist, und wobei 
das Magazin umfaBt: 

eine Mehrzahl von Lagerporten (100) jeweils zum 
Festhatten eines Aufgabenmoduls (14), wobei je- 
der Lagerport (100) ein Paar von Klauen (114) auf- 
weist, die sich in einer ersten Richtung erstrecken 
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uricf in einer zweiten Richtung voneinander beab- 
standet sind, 
gekennzeichnet durch: 

Mittel (118), die ein Aufgabenmodul (14) magne- 
tisch in Eingriff mit den Klauen (114) in einer dritten s 
Richtung quer zu den ersten und zweiten Richtun- 
gen drangen, und dadurch, 
daG der Abstand der Klauen (114) und die Konfigu- 
ration der Aufgabenmodule (14) derart ist, daG die 
Eingriffselemente aus einer der dritten Richtung 10 
entgegengesetzten Richtung zuganglich sind und 
die Aufgabenmodule (14) auGer Eingriff mit den La- 
gerporten (100) gegen die Wirkung der magneti- 
schen drangenden Mittel (118) in der der dritten 
Richtung entgegengesetzten Richtung bringbar is 
sind. 

6. Ein Magazin nach Anspruch 5 

mit einem individuell bewegbaren Deckel (112), der 
bezuglich jedes Lagerports (100) vorgesehen ist, 20 
wobei der Deckel (112) durch das Festhaltemodul 
(1 2) in einer nach oben gerichteten Schwen kbewe- 
gung bewegbar ist, um das Aufgabenmodul (14) 
aufzudecken. 

25 

7. Ein Magazin nach Anspruch 5, 

bei dem die Aufgabenmodule (14) aufweisen: ein 
oberes und ein unteres Gehause (16,18) und einen 
sich dazwischen erstreckenden Hals (24), wobei 
der Satz von Eingriffselementen am oberen Gehau- 30 
se (16) vorgesehen ist, und bei dem die Klauen 
(114) der Lagerporte (100) einen Abstand aufwei- 
sen, der breiter als der Hals (24) und schmaler als 
das untere Gehause (1 8) ist, so daG dann, wenn die 
Aufgabenmodule (14) im Lagerport (100) festgehal- 3S 
ten sind, das untere Gehause (18) magnetisch in 
Eingriff mit den Klauen (14) an der einen Seite da- 
von gedrangt sind, der Hals (24) sich zwischen den 
Klauen (114) erstreckt und das obere Gehause (16) 
sich an der anderen Seite der Klauen (114) befin- <o 
det. 

8. Ein Verfahren zum Betreiben einer Koordinatenpo- 
sitionierungsmaschine mit einem Arm und einem 
Tisch, die relativ zueinander bewegbar sind; einem <S' 
Festhaltemodul (12), das am Arm vorgesehen ist, 
wenigstens einem Aufgabenmodul (1 4), das losbar 

mit dem Festhaltemodul (12) in Eingriff bringbar ist; 
einem Magazin mit einer Mehrzahl von Lagerporten 
(100), wobei jeder Lagerport (100) ein Paar von so 
Klauen (114) zum Festhalten eines Aufgabenmo- 
duls (1 4) aufweist; und wobei das Verfahren die auf- 
einanderfolgenden Schritte umfaGt: 

daG ein Aufgabenmodul (14) mit dem Festhal- 55 
temodul (12) in Eingriff gebracht wird, indem 
das Aufgabenmodul magnetisch auf das Fest- 
haltemodul gedrangt wird; 



daG die Maschine betrieben wird, um eine Ope- 
ration (wie beispieisweise eine Messung von 
WerkstOckabmessungen) mit dem Aufgaben- 
modul durchzuf uhren; 

daG die Maschine betrieben wird, um das Auf- 
gabenmodul (14) in Eingriff mit den Klauen 
(114) eines Lagerports (100) zu bringen; 

daG die Maschine betrieben wird, um das Fest- 
haltemodul (12) weg vom Lagerport (100) in ei- 
nem dem Sinn der magnetischen Anziehungs- 
kraft zwischen dem Festhaltemodul (12) und 
dem Aufgabenmodul (14) entgegengesetzten 
Sinn zu bewegen; wobei 

wahrend der Bewegung des festhaltemoduls 
(12) weg vom Lagerport (100) die Klauen (114) 
des Lagerports (100) eine Reaktionskraft auf 
das Aufgabenmodul (1 4) aufbringen, die gleich 
und entgegengesetzt zu der magnetischen An- 
ziehungskraft ist, wodurch das Aufgabenmodul 
(14) im Lagerport (100) festgehalten und das 
Losen des Festhaltemoduls vom Aufgabenmo- 
dul aufgrund der Bewegung des bewegbaren 
Arms und dadurch des Festhaltemoduls er- 
moglicht wird. 



Revendications 

1. Une machine a position ner a coordonnees ayant un 
bras et une table mobiles Tun par rapport a I'autre; 
un module de retenue (12) fourni sur le bras, ayant 
un premier jeu d'elements d'engagement; au moins 
un module de tache (1 4) range dans la zone de tra- 
vail de la machine, ledit module de tache (14) ayant 
un deuxieme jeu d'elements d'engagement qui sont 
engageables de facon relachable avec ledit premier 
jeu d'616ments d'engagement sur ledit module de 
retenue (12); un magasin ayant une plurality de 
ports de rangement (100), chacun servant a ranger 
un dit module de tache (14), chaque portde range- 
ment (100) ayant une paire de mors s'Stendant 
dans une premiere direction, et espaces dans une 
deuxieme direction; un moyen pour inciter magne- 
tiquement ledit module de tache (14) a entreren en- 
gagement avec ledit port de rangement (100) dans 
une troisieme direction transversale auxdites pre- 
miere et deuxieme directions; ledit module de rete- 
nue, ledit module de tache et ledit port de range- 
ment sont configures de sorte que, lorsque ledit mo- 
dule de tache est retehu dans ledit port de range- 
ment, le deuxieme jeu d'elements d'engagement 
sur ie module de tache sont accessibles au premier 
jeu dements d'engagement sur le module de re- 
tenue d'une direction opposee a la troisieme direc- 
tion; le module de tache estdegageable du port de 
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rangement dans ladite direction opposee a la troi- 
sieme direction; etde sorteque, lorsque les premier 
et deuxieme elements sont engages, le module de 
retenue puisse eloigner le module de tache du port 
de rangement substantiellement dans ladite pre- 5 
miere direction dans quoi ledit module de tache est: 
un capteur de temperature, un accelerometre, un 
capteur de pression, ou un module stylet, le module 
stylet ayant un boitier sur lequel ledit deuxieme jeu 
d'elements d'engagement sont fournis, et un ele- 10 
ment de support de stylet penche vers une position 
de repos repetable dans ledit boitier. 

2. Une machine conformement a la revendication 1, 
dans laquelle lesdits modules de tache (14) ont un '5 
boitier superieur et inferieur (16, 18), et un col (24) 
s'etendant entre ces derniers, ledit deuxieme jeu 6. 
d'elements d'engagement etant fournis sur ledit 
boitier superieur, et dans laquelle les mors (114) 
desdits ports de rangement (100) ont un espace- 20 
ment plus large que le col (24) et plus etroit que le 
boitier inferieur (18) de sorte que, lorsque ledit mo- 
dule de tache (14) est retenu dans ledit port de ran- 
gement (100), le boitier inferieur (18) est magneti- 
quement incite a entrer en engagement avec les 25 7. 
mors (114) d'un cdte de ces derniers, le col (24) 
s'etend entre les mors (114), et le boitier superieur 

(16) est situe de I'autre c6te des mors. 

3. Une machine conformement a la revendication 1 ou 30 
a la revendication 2, dans laquelle ledit moyen d'in- 
citation magnetique (1 1 8) est fourni sur le magasin. 

4. Une machine conformement a la revendication 3, 
dans laquelle ledit moyen d'incitation magnetique 3S 
est un aimant permanent (118). 

5. Un magasin pour utilisation sur une machine a po- 
sitionner a coordonnees, le magasin contenant une 
plurality de modules de tache (14), chacun ayant 40 

un jeu d'elements d'engagement pour permettre 8. 
I'engagement d'un module de tache (1 4) par un mo- 
dule de retenue (12) foumi sur un bras mobile de la 
machine, I'execution d'une operation par la machi- 
ne utilisant ledit module de tache (14), et le retour *s 
dudit module de tache (14) au magasin, ledit mo- 
dule de tache etant: un capteur de temperature, un 
acceleYometre. un capteur de pression, ou un mo- 
dule stylet, le module stylet ayant un boitier sur le- 
quel ledit jeu d'elements d'engagement sont four- so 
nis, et un element de support de stylet penche vers 
une position de repos repetable dans ledit boitier, 
le magasin comprenant: 

une plurality de ports de rangement (1 00) ser- 
vant a retenir un dit module de tache (14), chaque ss 
port de rangement (100) ayant une paire de mors 
(114) s'etendant dans une premiere direction, et 
etant espaces dans une deuxieme direction; 



caracterise par 

un moyen (118) pour inciter magnetiquement 
un dit module de tache (1 4) a entrer en engagement 
avec lesdits mors (11 4) dans une troisieme direction 
transversale auxdites premiere et deuxieme direc- 
tions; et 

dans lequel I'espacement desdits mors (114), 
et la configuration desdits modules de tache (14) 
sont tels que lesdits elements d'engagement sont 
accessibles d'une direction opposee a ladite troisie- 
me direction et lesdits modules de tache (14) sont 
degageables desdits ports de rangement (100) 
contre Taction dudit moyen d'incitation magnetique 
(1 18) dans ladite direction opposee a ladite troisie- 
me direction. 

Un magasin conformement a la revendication 5 
comprenant un couvercle individuellerhent mobile 
(112) foumi respectivement a chaque port de ran- 
gement (100), le couvercle (112) pouvant etre de- 
place par le module de retenue (12) dans un mou- 
vement de pivotement vers le haut pour reveler ledit 
module de tache (14). 

Un magasin conformement a la revendication 5, 
dans lequel lesdits modules de tache (14) ont: un 
boitier supeneur et inferieur (16, 18) et un col (24) 
s'etendant entre ces derniers, ledit jeu d'elements 
d'engagement etant fournis sur le boitier superieur 
(16), et dans lequel les mors (114) desdits ports de 
rangement (100) ont un espacement plus large que 
le col (24) et plus etroit que le boitier inferieur (18), 
de sorte que lorsque lesdits modules de tache (1 4) 
sont retenus dans ledit port de rangement (100), le 
boitier inferieur (18) est magnetiquement force a 
entrer en engagement avec les mors ( 1 1 4) d'un cdte 
de ces derniers, le col (24) s'6tend entre les mors 
(114), et le boitier sup6rieur (16) est de I'autre cdte 
des mors (114). 

Une methode pour actionner une machine a posi- 
tionner a coordonnees ayant un bras et une table 
mobiles I'un par rapport a I'autre; un module de re- 
tenue (12) foumi sur le bras; au moins un module 
de tache (14), engageable de facon relachable 
avec ledit module de retenue (12); un magasin 
ayant une plurality de ports de rangement (100) ser- 
vant a retenir un module de tache (14), chaque port 
de rangement (100) ayant une paire de mors (114); 
la methode comprenant les etapes s6quentielles 
suivantes: 

I'engagement d'un module de tache (14) avec 
ledit module de retenue (12), en incitant ma- 
gnetiquement le module de tache sur ledit mo- 
dule de retenue; 

I'actionnement de la machine pour executer 
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une operation (telle que la mesure des dimen- 
sions d'une piece) avec le module de tache; 

I'actionnement de la machine pour mettre le 
module de tache (1 4) en engagement avec les 5 
mors (114) d'un port de rangement (100); 

I'actionnement de la machine pour eloigner le- 
dit module de retenue (12) du port de range- 
ment (100) dans un sens oppose au sens de la io 
force d'att raction magnetique entre le module 
de retenue (12) et le module de tache (14); 
dans quoi 

pendant ledit eloignement dudit module de re- '5 
tenue (12) du port de rangement (100), les 
mors (114) du port de rangement (100) appli- 
quent une force de reaction au module de tache 
(1 4), egale et opposee a ladite force d'attraction 
magnetique, retenant ainsi le module de tache 20 
(14) dans le port de rangement (100) et permet- 
tant ie degagement dudit module de retenue du 
module de tache en vertu du mouvement du 
bras mobile et ainsi dudit module de retenue. 
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